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j^juj .«jlSilj .^jAjl »lji (j£ (UjjuiA j^ u ^ ' ^jjjud 0 iaUUIj ^ - ' j 1 1' ^^jji ^ '■ j * jj 
■4'Mj It «jjji^Lj ^jiijJj JljjJt »ljl ijt oLiSJI l^ ^ ojjtjjt jLijJt t:iL4-a.J 

H ii . IS ^jjjXu )i J ilajA^.-* 4^jjAJt 4^9. jUt ^Jji^ 
jl ^Jj^^l jl 4L--J t^L ._.jL^1 IJub ^ t^t Jl n - i jl ^-J 

(^i jf ĕtj^ ^l jil jl jil J-3>-.iJl j (^l^jj j^l Ji»w.Jl Lj:. 4-$Ljl^-. 
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13.. ^tJ^^I ^ ijij^-^ ^Vl (jijcj 

23 >. ^ljOS^I ^Vl 015" 

26 ?Li?- aLp oI jj-^L)Jdl Jjb 

41 ?4jjL-L« 4jL^ Jjb 

56 jjJaJl 

64 ?J-i^ j jJaJl OIjjSOlJa rS-.^^^ 

64 (^l^l 

68 OjUJk.dilj o-J 





LIIp cjI j j^UjJJLs ' I ~ (j -'I c »'>rl j j qI j 
ij-J ti3Li?-^lj J-i-ill 9jj^. tj-*-^' y ^ 

L. Jjl Jj tC- ■> ^l l^i^y iaii 

(((jJj=^L(Jl)) iL^ai J,l C-J-bLl JjLp 
oljj-^LijJl i_ju^ L« LSIpj .jjIaiJl aljU^ 
iJ^Ai-ljj t(ilk. V Os- Jl sLiJl j AiJrl 5-.U.^ 
V 3jI jijj 'I ^*. ,^ (^ 2i ^,i.4 c-iL?rLi^l 

Jl oL^xiJ>l ^LIp >i, ^ JS" 
Jlj U ?j^l jiljJl J=;-b Lpl50j oljj.^L Jl 
jjIaJ ((J-ii» yfcUa> I j^£ij> Ulij jl Ll^Li 
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oLil _^-i-l AIAj (JLcj tj_^jAi*Jl 

k_jL?-l jjJl ^j^'La><j ^^ftl?»ll LglS-Ljti 

0 jlai-*>L 01 jJ-l «^UJLp Jjt>- L» IJl*j .t^ j^Vl 

J-o-io L>l a.,^< LS**^ I M.i^Tl 4_jL?-l jjjl JajiJ 01 

. La Ai^^Lc- 0 j jjskJL) L^j^ jj oLju oLil 
t((l^"« j-o^ tLjl)) aJLc- ^ oIjj-.^LjjJ1 jJi, L« j 
4j>:- j i^^ip j^ j> oJljL» ^^1 ^j->iL»Jl (j^^j 
.^^1 L*jLpr tl-i* L.«ji Jl ;>jVl 

J tkjL:-^! Jjjt iJ aJU-l UL:-lj^li 

iJ j>Jl U^^l j^.j .LjJIp jiJaJ t^JJl (^•yi Ljb 
OlSLJlj c^j^L ^lj ^UVl Jl 

jjijoj ^^LoJl 01 ^tj>e-^ .^JLi-l 0*^ a:< 
Ajiilj . . ^t:T l ^ , M a.i k_jL>-"!)L.Jlj Jj t JL>T ,-ll 
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^ljjil cLiJi ^ ^l 
l^-o— .>:>-_5 ^ tL» (Jl i— ^l 
^JisA _5jJl JjLbi LgijtJ^j Lif t^jS/l jj/^ ^ ^ 
oLjUiJl ^l _^l j> o y tLjjJ ^ijyiil 

1 g ,1p y jlJ C-jl5' j^l oljJill jl J^A-jj . jjJaJl 

^^L-I Jb-I J^LiJ ii^l viib iJ Js>s>-\^)\ 

^J^' Lr* J^' i^J 'J>^l W^l^ 

.^jijt.» l*"'^*^ oli oLI (Jl 2.....,. J L 
^yiJ j ^L>»Jl ^ c-jjJ-l .sSjo V LjI ^jLaJl 
J-iuiJl ' ^j^- IJIju toljj-<sLjjJl ^_ j^ij 
LJS' »:>L>j:pI ^^jIp j jia-LJl ^^ai l5 JJI j=^*Jl_5 
oljJiJl 9 ,^^L>tiij .oLI jj-l 9 jjb ^ I 
t>i-l ij\ t ^«t?»l l JS^^I ^ y^y. j^\ 

^ .^->- tlj^l j_^Lj JJ jU< <UP jjSI yu> Lj jJ jJl 
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^lia*]! ij^^-i 4^L>-j ijj^LjwL!! 

^js^ t4jj _^jL9-V| ^lia*il ^Jii^ (1;^- 

Lb jJo jl oIj_^Lj»l!L Li^ (jJj*^ j-»Vl jl^ jl 

.^l_J^I ^ 

f-i^ ^ J OLI j~>- LjjLjjI i_i:>-l jjjl C-llS" 

L«l t jL»tJl ^ aLi-l ^ L« L«jj c...at'xj L^l j^jIp J-b 
^ L^LioLp ^l aj j?JI ^Jl^IjjJI 

jjL- j ..... IJlj ichtyosaures oLi;><— .5^«— Jl 
C:. mosasaures jjL-L-jilj plĕsiosaures 

i_i:>-ljjj| j^^ip (3J.v2j 4-*^ J^^^J .oIjj-^LjJ 
j^j^ tA^iJ-l dilj «j^ 0-b«rj (_^l 0 yUaJl 
^ liJLIj ^ ^jn g aj V .oIjj.,^LjJ O— J Ljajl 

ttLa.....!l jjp Jl jujJ |I oljj.,^LjaJl (jl L.^'!^^' 
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1 ^ .Ip JLe- ^\ olj_^LijJl LUj ^Jil j jjJ 
ijw^ _5 OP'*- ^ '-^1 c^-jJl Trias ^^lijJl 

^ ilaiJJl sJL^ 1,5*5*^' (.r*^^- olj_^bjjJl 

JJ ^\ is^\ Crĕtacĕ ^j->lsdj^l jv2*Jl \>\^ 

oljj-^bjjdl AJajiJ JMlsl ^ jJui-l v^_^i '^*^ 
c~iLe- cjIj_^UjJJI ji dili -(3«^' L.uLS' 
Jl j j^^LijCJl jv2J«Jl 5ji?-Vl oj^liJl jL)l 
tj^Lj^lj Jurassique (^*j_^' i>j''^' 
'iia^ jjl 5Li-l jvap 9 j^j jiSl (^. .tjLc- L^l (^l 
liji\^__JiLi JjLkj br tLcJi cJl5' tSJbJl 
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jLJ^^I oL ^ijJL; La .((^Lili)) ii* 

-i^Tjj Homo sapiens j^Jl jl oj-bLl 

olj^^bjjJl jl Li' cL) ^ c-aJI ajU JJ VJ 
b-Lp J^^tJ oijii jl Jj JJL?-1 j Lp ^ c-.>*.! 

J iijLiil 



12 



9u4oi 

IjLL J,jI oli^:.,.».U cLJIp Js- UJjlp 
-Li::<=-1 Georges Cuvier ^ j j^ ' ^^'1 jr^' 

C-a ^tT/Tl j j^LjJ oLi jis ^-b ^ju i_ I i; j-*J 

^L-J J,l j)jj»j L^i Normandie (jJJL«j jJl AiJa;^ 
jJ^^lTL^Uj jil^l d 824^1^ (^j .jj,^>b^^jJ 
^ Lj y Lj_Lp js- LLI; |_jIp William Buckland 
Megalausurus «^jjjL^jJLiLw»)) ^\ :ijyi^\ 
jj^Lu;) J jl ji Jl4 lj-fr! .(J ji^' 5-L>iL-Jl jf 
aj j.,.^» ^ aj^iJl dilj (_/ (,5^ 
jjjjLj>- ^ti^ tjr^' ^LjJI ^j .4-oJ>wS> AJb»wi 

dent» «Llljijl Ob^l)) j»-*,l Gideon Mantell JiL. 
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US" tl i_j c..a ..t.-5"l jL^V ((d'iguane 

oLiljJ-l aJjk Jic tbbj4l 

Richard jjj' jLij j L«-U*i ciliJi 
d842 5^ Dinosauria j^bjJl j,_^l Owen 
t((lJ^ a.<L;iiuJaJl i_jL>-ijjil)) 4-lJ";>UL oLsi^j 

iJ^ \ Lit^ Jaii cuLI jJ-l 0 -L* ^ (_$^ 
(j jiii 0 jlaj oIjjvLjJJL9 .aJLLI i_Jl>-IjjU 
uJi^ljjJl L^'jJiJ ^ (--'Iji-I ^ j 
L^l ji?i 4^ j! Jl L.L-1 diSi lyj c4iJbI-l 
2 ■ ^ i_i j5 jJL oL>t.o-....j LLS' I g 

tiiJi ^ Jo: .^LLI jjS^I oLjJiJl ^j- 
c^ljiL jtjJ cJLS' 1^1 1 ^ j ; Jj^LiJ o.iLp! oLjL>-p 
A^L j 4-oj>w5 oLI jj?- oj jvs ^ LuLal Jic c..j->- 
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j^^laiJl 4j jlaJ ol-b ^^1 OjoaJl ^ t^wP ^^LJl 

^ jjl Sijyiil Li.M.i j^i^tj-l SjJu^ o^ljjJl jl-r^l 
j^l ol jj-.i9LjjJL! iJjLL» (j 4Ja;»t^ IpI _^I 

. Lc.Ji ilp 
JUf J oliU^Vl Jiy ^ 4^ 
ijjl 8jj-.i9 ^ ij^^ ^ J^J coLi> tT .. M. I I 
sJUb Jl SjiiJl toljj-^bjjJl ^ 

tc-ljJj^l ijAnJ. L^l_^ l/'*'- ^-ij-*^ oLil j-^i-l 

Lj> jt^ ^l U Ji^ Jl aL.1^1 a.ol^.ll JTL^li 
^LJI j jiJl ^ ji^Vl ^^1 J^.j''^^ ^ J^^. 

Oljj-sisbjjjl ^jlJ j^l 0..tf .t^T 

L^iJl sauropodes .ijjjjj.^1 J-J j.* tL^I ^i^j 

Ji*-^ Lf^y- c^J ''i^ Oij^* "^j^ 

(_jiJl <u— ^ stĕgosaures jj-.-ji-i-Jlj tl-L>- 
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Oj^lj 2.oj>t_:2]l 4i<,L5;«^ cĕratopsiens 
jj^i^Lll ^Loj>- OjLjI ^I jjl L^J^j t<uxfj jlnj 

((jjij?-jJl)) oIa iJ^^ Jai J js- Kj^^jl^ 
C. y ^yJl 8 ^,^^1 jl kiJJj» t(_5J^Jl Lftji..r?« j 

"^^^l Jii cjI jj^LjJJI jl La.5LjL« Ig;,-»- I ^..^8.1 

.jjkJl aJLo^ ^ 
tLoJjtj C. ^cJ>tJ-l Jj-bJl 4aj 

L« j^L* Xĕi ■hjj'^ .jLo^I J,! cj Li:»t;^l 
J,l LwL5 cjIjj^LjJJI ^L«j (*"'^^ l/* ' J J 

(^■»;;Wil .L^ljji ^ Jl^^l (*"^^^ 3^L>W5 

^UjJI jj> ^LSCII jjb t jL«J)^l ^ ^i-- jo ji 
1 g a ...^ jj CjIjj^LjJJI 8j j-a!I 8Aa Ji» t j\^^l 
5>>L><_^ jl Jj .IJ^ ajjA^ cjI j-J cjli 
i_ jl tAal I ^..^.a-i jp«J c-?«--.f I 
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Cjy^ UL?-I ^ oUi jl ■'T jyAi 

i^jip l-L>- Ajjiil L^I^L) ^_js>~ ojjIS o-iLS' 
^iLiiP-^yi jL- L* ^ .2LL<ail ^jVl (J 
^^jjj— Jl (_$l tS^Liws tuLjl jJ-l oJL* jtsl jl 
^^Asu jlS" t,jd> jkJl Jj jJlj ,3^1 sauropodes 
toUa:."....ll jl tulji^tJl oLj^ ^ L^Lc- 4ii j ^ 1^« - 
j_^A;woj^ji 2jiih jjjLs j clil oApL-j ^^,-?- 
AiL^" (_jip Poussĕe d'Archimĕdes 

^-«"11 (j.* «U^, Jj jJaJl ijcs- jl Lo^ tS-tt.>«JaJl 
.Ijjjj j-Ji oUI j-:>- cJUs' ^ .(-Lii ■- i^jip 
J^j^LiJ o.iLpl tU^yjLi JLiJjiJi J^^Li- ^ ^JLil 
oLilj^ ojjv» tCjLi»i»Jl Jj-L>- Jl L^JLJj 
J,Lk|jJl LuLi^T.Mll jlLp ji j^j tAJL» <ui 
jj ^ ^ju Kenneth Kermack iJU^ 
^y-M c-jLS' jJ cjLji jJ-l oJjfc jl i_jL«.?- 
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(jli tjLl»! Ajijaj ^ l-^o.. .■■»»J 4— islp 

( yL^\ j-ojii oIjj-^Lj-UI ^I^' 

y: jjb tAi jJlil jjL>o jiJJi jLS' jlj 

^LjL.aILS' tLj^ L) ybLla jJU I ji s_>b.(l L^L-jj 
Ji>-j tstĕgosaurus^ jjL- j . « . p . J l(^jJolt: j^Jlj 
JLpIj tankylosaurus jyLJl jjL- jL5^Vl 
^j^l 4.oj>to^lj tcĕratopsiens |_;^L— jjjI j>-JI 
tpachycĕphalosaurus^jjjL-jJLL— —iLJl (_$jJ 

^ i^.^^ jj.jj" ^^1 ^ljP^lj Oljjlj 

^l jJaJl eJjs JS" . .hadrosaurus cr^jjjL--jj.iL^' 
jjj ĕj^l tiJLlj ^ cljLigx.>..... l .l tLolp cJjt?:- 
tlJ.sL>- «-Lpj jjiaj 4^1 o«.; J^jCj l)I 
^til Ljf t(j jjL* (_$V ^*-ia>ej Lj Jjti jij 4L*jL.«w« 
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^ljj Jl LUJl lJ^IjJIj^ 



C-v3 jijl J>J IjyA» 4-15 

olji—oiJl eJL* Ji« J j-*J jl ^^*-JaJl ^ 015"^ 
_5 c^pi^ |A--LJl j^l Jj^l (Jls^I 
j V oLi^c— II tUJp L^ jlS" ^l ĕ jliJl 
j j^5«-kJl ^Uks^^l (il-u:. J ji!l jMjiiS' 
J t>!Jj''^ *i I fl ^ jij (jjj^l -la-.- yi ^ 
.Aj ^^liJl «JlA L^LC j j..A<jJ V I jjl^ jl_J t jjUtII 

Uj^ jjkJl jf lg:.T- jLi:pVI jl^j 

Jj t((«e-LaS' jtS^ tLaJl)) jjJLL 2ij 

^tiJ tSjii ji« js- tijljL~» ^ i_ij3^ Ji aJI 
j.ftT"j ' I (j l" j ^ l-J-i^^- i_i-Scj V cjLjIS' siJJi 
ji tii jJLLI jj-K^Lill -b»i.ii |_^^La><j 

JulJb^C-il j-.Vl J-^_J_J .((Sj^Jii)) C-Jij LjJp 

Js yiil j»ji r ..rf 9:U j.«jJl eLjt«j hypertĕlie ^ lia..A^ 
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aJuti Ij^ jl (_^l l;>5^ jji>-LJl ^t^ij .jjJaJl 
JjyiJlj tlJjjl c jlSL« ^ Lijij i y^Uiil 

I jj j» tMegaloceros ^j jw-jiliJkl JjSf i^'^^^^^ 
a*j Jii-Jl lJ^TJJ ^ jL\ (jjJl j,^:;^! JjSfb 
tL^ijlj cAjJJ^^I oU5;:,..ll ^ 0\ 
JU- jjk Loi' 4-JjJJl j__r;Jj Sl?.M.:ll oL»-La!L; 
Jj»rjVl ^t^^j <-^L) _p-j (_5*J '* j=^«^''^l cjL»-Lv2J| 

.(_^Lli ^;50l jwi*Jl J">^ J^^^l iJ~r«J CJlS' 
oLiv5 ^ Lg^ JJ-^^!'^' 

v^ cu.as ApUijiJij j iipyiii a^u^i 

ijjjvioiJl j yiJl Ja_-I jl .2 j.wJ jl jil Jj^ V 

4.;.j.T.J tjy^ OLi>r7i..l,l tLoJ> Lj^^ 

jl ." c.ll?r...l o ^ oLljLS' L^jis<5jj oljj*.fLj-Ul 

J^ co.2-l3i- Jj^i ^ (oljLSJI j^jIp L^ Jg. 
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^jjl ^ljj JILJjJi Ji^ljjjl 



Lki?- L^. ojjl oljl— ^ i_j 
j jip-LJl jlS' » ^ Uajl ^^«..Wll .iJtA^I 

dJL«-Jl l^SUil t^l ob'l^l ^.jU 
oLjJi)! j,J ti_ij'-l Jj^^ iaJL» jJI cjUI ^I 

J,l JiJ jl tL^j^tJl lT^' <i! "^J-^J '^Ji^J 
0 C-Js jAjI L^t ililP^I iL^ ^l olj j-^LjJJI 

jf- 2L>- Jii L^jL^^^ tL^ 4jji oi-L>«j il)t 
jL>- jjjL^ j .j^^j^l-^jj^jipSLJ-IS^^a ^.Lp 
oLiyTT.^ll fL<JLp--L>-i j-* j Jean Piveteau yht 

Aj>r jl)) jAj Vl.i Lil jlP olj j^LujJl ^ C-J-b^ 
U(frlJjJl fljj-/iiil flLi-l Jsl jSy\ 

<i\ j^iL jjLaII tCjLi>ti-J.I j»Ip Ik-J^ 
4l.j,.<ji> Jl14 oIjj-^LjjJI ji jil jwLj . 1955 ^ 
oLjJ±)L 4jjLL4 tjjlaJl ĕjjL~» jj^- aji>rLc- 
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?jjLJtJ^^^ JlJtA cjI jj^LjjJtJjb 
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«ci ^r>^' i-A^' J^*)) ij^' V^ cjjbl 
^ oli>r.:.,...U tLJp ^Lejysl aIs*-^ «LJ-I ^^ip 

Cj^Lj ^;>Jl jv2Jiii j^'j' yJJl b_pr j>» L^ 

jj>l ^V 1-^1 j>-*^l JUJjiJl .J,L>-I 
^ ^jLii L^-jLpi oj J j^l (j^^.j colj j-^Lj-UI 

"-^"^ (_^' oljw^l (ju .L^.L>w9l 

oljj-.i>LjJdl jUjjI ji l^jIj j_^I jJLL' jJ: c J j^il 
cl jj-^^bjjJl jl \^ j c^J^b J^l J,l«3 
jiP j i jill jf-J^\ jjkJl liJJi A^jj-T^ CJIS" 
La.5li j jlaj jjb j t(Jr^ Lo_9 4JI U ji! iJl o^^^J^I 
jA-Sr <_jLvsI L-j'» i_ .... - 1 cl g aV">- (Jl Lo^>- 
jl (jus-LJl ^ ^l jj y (.^ ^j jj ^'j^ 



23 



^ '-^^' jr^' .iLL:pVI .sl-*' «'jl Uj 

Cjli Oljl j-^l 4j£i ^ L^jlj t4.oJ>r .,^:ll j_l,L>t.wJl ^ 
L^o..— r «jl ^ ol L?! OjUl ^aJI 

ia-j J VI tULJ-l 
i4-?-Lil isjjdJi jyk-J^jjilb- OltjLJLj 
L^-ip eLjaill jj,! 0.il l j>«-Jl l5 j"'" ' jj^LLitjlS' 

^ C-^ ^ ^^i ol j j^Li jjl oj La . LJL^ 
CJIS" ^_jJi oUa.:.-,....l,i ^Lj^l jva*Jl y-i ji 
■'•'^1 4 ^H:*^ '4^*^ 4^ j-* L^ 

LjJl Uj .SjjJsj Jiij Sjl^ jl «•ijy. 
C-^I* LjJLs 4ol joJl «-L* ^ (_iu^vJl ^ ^ y>iS- 

L^LJ jl j ol jj-.^LjjJi ^ 2jj>- jjl |^_LuJj 
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JLsjs L^'^.^! j^>iUi-l Oj Lojl.5 l-f.^ 

.cJlj^I (^ji^- J-A3I j (^^^•^' i_gi]l cjLj-UJI 

SJa^^l oLJ-I j%ap ^ oLjJ.iJlj oIjj-/5LjAJI 
^^^j^ |I oLjJiJl J jlsLs tL*j j-^" ^ 
jl jil J-^-" t ^■sLJI jl j-?- J jj^^^^ 
(_ij>-lj^l ,j^2^. ' U."i 1. 1 oJlS" ol— iJiJl (jl jj -""^ 
1 ^ « |j>l jil i_ L^ijc>- bf t(_^jj^l 

•"^0^ rW^' (ii^ dr*^ -^J-^' 
jb iUlP^I oL-is yiJl oJL* JS" ^^StK 

tJ-J-ls Jj>- jL; iaJLo^jj^ ojW^ oJlS" ol j j-^UjAJI 
j |j>l ^"^L L^Ap U jSoi jlS" JbJLj 

. a j^ Ol i ^LjJI j^jIp 0 ^r?,.»lL; C.h->- L^i 
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I jj6 ^ ^ .John Ostrom ^ jj^' 0_y>- 
Deinonychus ^y,^jSj\ yi^ cu:>-lJl 

I iJui.iS'! j*-^"^ jy^^.^ y^i tantirrhopus 

^JlJi^ ^'j?*" *^>Jj tAjjl Lo.?w9 

^ Ol^^j .AJUjillj » j-iSlj tL^jv- S^' 

«iU-l J,l ^jj^l oUa^-*>U.I oJLa |«i.Lj jl ^v>J3.ll 
(^ji Jj«j |i il toljj-.<3UjwUJ sjj-Ai j ^^liJl 
^ i.iJiJj j-^J * j"*"* 4-jL« jJ. oLil ys>- Jiia 
j OJ^I j^l I^T,:; J-$v-ij oiLpl cjLL^ J*>1^ 

I Lclj tS jUJl dlL' 
Ji^l «j-LiJl L^j toLp j.»^ ^ LLj3-l 
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? ii»- i-^ iSjI jj^bjjjljjt 



olijTT.-ll JL^ j^I j^I <-i-5^lj j»-»*'l 
Lllar^ J-^l t^jJl Robert Bakker ^L jy.jj 

j^^^Iajij (Jjt>- ^ '^J_J^^ ^jl-i-" 51 

^Joju, jby g^.-^lj 5^J-v3 jO L^Ji (^jJl ol j^i .. a.T.II 
jjJijU>tIl JLil ^ (^jOjJ.1 cjUp^:!— Jkl t-LJ^ 

. Lii jA 

^ aj ^^I j^I ^ju ^ j^-^ J 
jj i,r^:ll ^ ^ajLi\ cjLiJl_o.iJl j cjLjLot«*Jl 
sji^ J .5 oIjjv»L:jJJI ^ (_$^ (^jJl 
jj^ J j^l IJLa ybUi^ j^j .aJU-I oi:^lj>U 
^l ((jLi-l j»jjl olj cjIjj^sI-jJJI)) o^;5^ 
ojU>- oVIJ^j l.Aj^aT..- 4 LiLi! Lg.:^ OjLil 
jl :4JUI o^y^L-Jl ^ J,jSfl L^-jl jci c SlW;l 
jL^ Lo.S' 4l>iL?-j Aijlaj. oIjjv'LjjJI oJLa jl 
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c_ii>-%JI L$jJ 9-b'LJI diL' ^ Ukis l^JaJi 
\.^j>i^ Ij? tcLjUJlj jjJJl jl (_jip tj'^ 

^ ?L_>jv2Jl j ^^1 (_jip ji5l oljOS 
C. - 'n oLjl 9jl Aj:-jJ (^/'I-J J,I Jsr—J' 
cIijtTi ..U L*j^j ?|ji_:,..ll ij^i^A-' oljd^P 
Oi isj^i tjljwVl «j-* ^jP U i_i-.i^Ssj jl 

.i—JwLgJl IJL* |j_i^<jj iLjjSsJl oLijLiil ^ 

,iAp (JI 9jwl5\Jl _^l JJ^ 3-,.-J (j^^ i^-r! 

t J jL) j j Olj-;xi («ij^ (__^ (_;-j'l yLll 
J5I jJp Jl ^L^o tjlill Jj^ ^L,-a--Jl5' 

.J^Sfl5' jl^ 
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t4j5 oL>l j^ tijJ j_pJl yiJl Jl 9jv>.l^l 

1^5" toLJ^yLj jijj ^ijy-* 

o>l jj^i^Lb jJlj (JjLcj Ltt-j 4 . 1 .. ill 

Jl jLJ-I ^JJI oli oLlj^l Jl o yt L^ 

.43jyill i_jL?-l JjJl 
0.:>tJl (_jip ^ jij ^l 4jjLL« iJLlA 

i_jip tl g 4b»r.':..MU ^LSajJl i_Ji o jLill 
iJUt ^ j ol ji i-Lo^ J:>-l ^ jl jL^^pI 
j^^j-Ja*]! ^t--Jl <.-lj.i Jj^ jf-) t j»-~^l jj-» «-^i-l 
L. jli»l J J^l ^l Jji' .L; SjUI ^2^. ^^L 
aJLojJI aJut jl Jj t^l^t J^iw-Jl jjp (_j<>— i 
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^j-jLj V JjLi I j Ul jl ii>-*>U JwLaJI 
i?rjj j I cjU- jl j-5>- 4ij ^ 

jl j-^iJ iijLL> UUail Jil j_po s ji jli (.ila^ j 

UjiSjj jl ^j^, l-f- jlai» 0 ^p?^ t,"^ '^' 
J.0-JI ^ Sjikii J.^1 y> JjLaJ 2L5Ui.« cjliU- ^^jip 

jli cL^ Aii>;><Il cJ! Jj^' J l^TP ^ jLLj 

e 

^^^ip ^.jLAj UIa^ 'uIL^^ t-JL?-! J^i 

^Lil i_> j ^l j jSJ I ^ UajM ji cuiy^ <.\y>r\ 
"V 0 y^UiJl oJLA j . j^mll jl j-^ S^Ll. 
L. L«.^^ jl dJJj t^-^' jl (S-^ ^'^^. 
.a.f,.jl cLiiiJl oJla Jic. I J>\j Jil oIj ojI ^ li 
cjI joJ LgJ^Jj d^UiiJ j»^\ S\ 

.UU^Ij^-^^ljJij-^ j^ 
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? Up- i-p iJjI jj^LjjJlJjt 



J,l jjt j-ojJl Uaj: Sjikii oljj-/sL).i 

iJlj J,l A1j> j\j>- ol jj oLil Ai yti L» 

jjji caJLJ-I u-a^IjjJI JsL-ji -b'LJl 

-bJjijl jl .L)L?-1 j^ojJl oLLL?- (_^^aj«j 

ol jJL-Jl ^ Lj«jjs<i ji ^LLI OJ ^ oljj-/sLjjJl 
L-^ L*j^ .L^-L^ ^ JjVl 

^j-^^ tAJjJs J-^LT ^i-J 8-bJ.c- jjji Jj A^L?- 
L^l jLS' L»-Up ^^^«■Jl ajj 1,.^^ jLT L» 

.^t^LajJl L^ ^\ jJLbJ A^Liw» ji o^Jbt* 
jlj (jJijLiJl yt j j«j jl jil ^'LJI oJl* jLi ^ 
.jL»- oljj oLil j*^ o1jjvsLjJJI 



5j jLLa 



o 



\ ^Jaj J.^ 1 j^'y> O y^J* J 



«JLojjt» cS^Lisl jvs>Ljt) ^LLJI Ijl* o-lpI 8-bJi>- 
iJUk J-iiii .JjjjkJl ijr jJ j-A-l ftL*-SOl (^ip L>-L>-1 

«jl ^ A^j.2 l/^ '-'^ ^r^' j*^' C,.J»iJ.I 
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^j^-tj •^j^j^Jl ^l y '^^ J^' oLjj^iII 
Cjl 160 L«Jfc j jjs^-^^jU jijilaj ijy ^^^t^l (^/-W* 
jL-.'^! j 18 Oi:>— S^l cjl 180 j 16 a!r=:— 

^ C-1L4 jJbt» i_3LLiJL^*y 5j>T.:.,.Al ^UijJl j 

4I;^«-*J| L4 jl ((^: ..r^j)) LaJjJti t^,.. ...-^1 Ojl 

L^ iJJjsliJl (jJ-La jj-A?- i_ ....i j J^ tSj, o b»ll 

jLi-«j jjL) (^i ^lj jLs- (jj jl ji?- 
t(_$jslaJl ijj j^lJl ij*^ ^ ij*^ 
AiJi^ ojl js~ ^jj (^gip ilaiL^iil i^jLp jjli J jVli 
(J,Lll j:^<J«J Lo.Lj tJa->i jJl ^,laJl (_ya*J A.«-^«5^ 

jjj^l j_^Li j^gip aLLhi^I AjjLall («jijj 



32 



C ti,. i_i 4ir/ jj^LjjJlJjt 



t4.,.^i ^_^l i_jli^*5L-Jlj 

.Ajb Ji^ jJl c-iU- L^l J-^Lij 
cJlS" ^t^LojJlj i_jii^*5L-Jl jl ^Jjii jl 
oLil j;i>JJ 2^ jJjjjjiJl ^^yajLAjl-l ij j^^j-^isLLl 

tjjcjt 9jl S.Tj.i 
?oljj-.<»Lj.aJl ^ liU .LJU- UyUiJ L^ 
-Li j^jip 4^L>- j cSi-lJ-l oL«iljjJl (_/2Jt; c 
j jj 4j«^L>- iJ-. Romain Amiot ^ j^<l jL«jj 

J,l jjj a-bJLP ^l y> ^Js> \\ yiJl 

iJb j oIj oli*>L?-l j^rj t(_j--Lj j%^l 
oIjj-.<9LjjJI (JJJ ^jii^w-sS^ (.j jJiJl ijij^' 
.aJIj 5.^^ ^t^LojJlj oL?-^)L~Jlj S-j-T 
jJJb oli^^Ls-^^l *JUb jl Jj t Jaii I jjk 
cjLI jj^ (^'j f lijLj-LJI iju 4ajL1!I 
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jl jil ^jVl ^LJIS' ijUl 

i— i-^^ J^Jijl^ iji '-^^ oIjj-^Lj jjl 

L^j^O:. jlS" b: c((4jjUJ1)) .Ji^lj^l ^ 

ijiiij toU I ^ o..... ^ Ojl ^ 

c^JlJI ^^^I t Ja^ Ai^bLl oOiJl >Jl 

.4j (»Li]l OJ>-l-P ^twjLoJlj OLs-^iLJl cJlS" 

LaiI ^ j^^JLi _^ _^^l fL«-^l jil La 
. jL?- cjli oLil ''j j-h^LjjJI j jS" ^ 
JliLp o^jL-J j jj ^».l...>i]l ^iUi ^ Ll^jL 
tcjlj j-^LjJlU jjjjjjiJl ^ j^Jl ^ jj 

.J,LL| LILp ^ «u^i ojjjvk]L ^j-J il 
oljj-.^bjJl jl Ljaji jLiip^l Jl ^-Aj L. iJL* 
1 jJt^ LpjJ jl dLi V jl c4-.-uLl (jijjVl L^ L^ 
(( jLiLLi^l)) oUl |j*oL!^Jajkj V jj y>«-.iJl 
ijAijjL*' jjj^ioljJl j j-..^Lj^ JUp LaJj*7 i^^I 
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(■ li^ i_g. tjiji jj^UjjJiJjt 



^ ^-Jaj jjj (^jJl brachiosaure 

Jl U*i-b' fl-b^ J .0LJsSfl 

a jjU CJIS' Ol jj-.<sLiJl!I jii^l jl ^iLilpYI 
cAilj .»■>- ajly» i^-j^^ (^ji^- ^]aiL>«ll ^Js- 
^ L*.5j^j L* iJUkj . I g7f^i olJLaj j»-^J 

(_ij>-l jjjl ij^Jt! J'Jj>*' L^ ji jii V ^.i^lal 

J j:>- j j2;P tLjLnJl (_jLi5' Aii .((AjjLhJI)) 

^ - l^...jj'yi ^j.* (J,Ltt...»Jl ^^J^L^I ^ ^ 
t^l jJ^I ^ oljj^bjjdl ^ Owb-LP ULL 

^LaJj^l fl-b-Li ^ iJLje, |jl-«J CJLS' 

|i JivJ jJl jl ^L*^w9 «i^^Lii ^^1 jvajt!l 4jL^ JlJ 
^Lll jj53 j jJl 1^.1 p jjb 4j ji»..^!Li 
Ji=io ol L5_r- ^l^^ Vj .LJI j::-! LnlaS ^ 

'iSjSjut Sij ^ ^t .. < . i CjI jj^aLbjdl fljjb 

Jij j:.,(-i!l jU^t-iil oLiLc- ^^^^^ ^j' 
^ ^tj-^LckiLI LjLL ^yr) ^lwb«Jl ^ Ljajl ^v».>..M.i 
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^jjl ol ji ._iL>-l jjil oJL* L^JL^jtii V k-i-r^ A-^ili 
jjLjx]| c-pI la.v..,^l Aii 0IJJ-/5LL1JJI L«i jLJl 
2L>-j.i j^jip 2LiaiL>J.I |_jip 0 j.iLs cJli' L^V •i^L:* 

i^jwSli C-jlS" 'ij^^J .AIjIj I ig ' ■■'T Ojl 

8.1 jl j^ j 2 o ll?ll 0 j-f-iL; t^^jJaiJl JJJl J Jjtj 
iJut j^jip cylj^l Ul^ ^ V ? i^Ldl AJlIiJl 

L^l jjl ,_/"J jl J.»;T.mI| (j^ '-^lj t Jlj— Jl 

L« jl^ i^jip t2ij jij a yr^A i^LIo.k.i c^L* 
^^1 4.-iL*Jl oLil jJ-l ij.* cjLj,Ji)l ^ jJl 

J jP jJli" o-UL>tlll S.iWi^l (jJaLil 
ji . - atll Ijjt ^ j^ljl; j>- jJl (Jl i-^j^ -^J 

tol jj-/9LjjJJ jJjjj»jiJl ^ j^iLS -bjui-l 

^jjs jjjj C— ^«--s^l oIjj-/9LjJJ| a-bJ^ 9JJ-/S 
jjp <jl <Jj J-aJ .oLi^rTi-ll «.LoJLp i^jip I ^ .-.■ai 
AAjJu^ \a:>^ <_i:>-ljj jP 
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jl 1 • LijL) Ij1>- 1 ^ a-ix^\ jf Lfc>t>- LAjsSI jl 

l ^ ..^»; ^j^J t jjjjl oLLL-^ jjl- *>Laj^ 

(j^^l "^Ljls L:!-.ij cJi:' ^\ ai^LJl 

I - ^ - .^Lul oli C-?T ..,f^l oIjj^LjJJLi 
UiJl ol jJiJl ^Li J^l 

l)I jyjij A«j ji ^ j^l Ljlj is^L?- tis^s oLjI 

. J-UaJl IJIA ^ jLjc ^UjJI j,j>:>- 

oIjj-^LjJJI (ju .i j^r jil (—j^^L^^yi ^J-J V _j 
jLJiv9 iLyOA iJL^ ij-^L«jJl 1.^ .- ai 

ji-S^^L^Jj cJli'^^^! 4.«^*>Ul oIjj^sLjJJI 
^\ U LLLJI jjl J..A«Vl .Lr-^ 

5ij ^ Ljjki ^ j%k:>.T...l Lijtif oL« jLtC. LJi jl5 
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L^uiL:- olJl jJ-l |_ya*J jl jJ-i ^\ tiJJLj.1 

c~ijI t ^l j_^j •Ljj.U S-pLo^I oLs^juaj 

015" L^ -bJjJl jl oIjj-^LjjJI sisL?-')^» 

J^^Ljk (_j1p jtp t^jy^^lj LJ jXL« j^jij .4:jjJb 

LgiSs-i ^ 4-j ^ oIjj-,^LjJJ 4^j<JaP 

viraptorosaures ^jjL-jjjiljoVl ^y^j j_j^l 
L^l ^l JJ '^-^. (j-* ^J^^-i^ 0 jj'1-i W.^j jiT 
oLsjuaJ Jl jji^LJl jLil UkS" .L^L«J- LLJl 
cJLf j^l 4i*>lji]l ^jJ jt^ sjj-^ (^jkjJ ^l 
JsL-jl ^ 4^bi-j tL^ji ^ j-^LjJJI 

oljj^LjjJl jl hadrosaures ^jjL-jjjL^I 

■>L, jls Lij jLiwaJl JJaj C-~>- tAlaJl jLi^ ol j i 

jl jjVi J^i^j '(_/' jVl ^ «j^^^ ((^Lij^l)) ^ 

.L^tlJLlJl 
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f cjI jj^LjjJIJji 



(.Jlw^Cj Lo.5' olj( jJ-l aJjt (^jJ AjI jiSlj j^^j«-iJl 
^ ^tj^Ljl jf J t oUy Vt ,_/i«J dJJi JP 

IL^.s^^j -Up L*jLi-A! ^jsju^ \ ^ .,^^1 i Jl ^ Ljajl 

^ «JjLj C..il5' j^^l ĕ jj-aII jl ji| jrh-i 

ol j j../?Lj jJl (J oL?tT,»U ^LoJ^ JsLjjI 

j:>- jJl C. a T-> -lj t.5 jip Ajtjaj ^ 'ji^ 

^...aTl j^L*iI ^ji^'^ cJl5' j_^l «jJJl 

SjiJLij Aj j^>- 
oIjj-,^LjJJ|))_) AjLj^pL) Lc-jiJL» (j jl Jj 

L^j^ Ijj^ ^...Ij jLaS JL^-I Aj Jilil ((9wbJLi-l 

cAjj^io oLL.^ L^. ^ 4l>t.<,j:^ oLl? Li-«iJ 

S.iLpl ^ 2l4lJI Jl5^Vl Jaju, J dJJi Jl^. L^ 
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oliii] jl^Vl l^Jjj ^l AiU*Jl y>liii:. ^Vl 
. oIjj-^LjjJI jljtvs La^J-S" 
aJL* aJUI-I oI jj jli c^j^ I - ^ " 
lfL^ oL->-Vl ^ ji5l Ui^i oUljJ-l 
3jL« JjL>«Ij ajJ. jl jJ-l jiLc- i^^ip L^ - ^ ■■ 
oJUb J jl> jl J jiJl ^j^.j .3-^ j jJu (jw«ji-j 
c^jL^ J"^ oIjj-^LjJJI ojL*» jjJI aJiil 
i./7t Jij: Lg^jU jL ^ Lijt>«J a J^j i_jlS' 
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?ijjLiL AjI^ ^ Jjb 



I jU 1 4. ,,3.5 II «JLa ajL^ jl dUi ^ 

^Ua^ IjiisL- I ^ (j ' J±C «JjIjj-^LjJJI lIJIS" 
(j^i^j 5.— «j!- ^JJ <jj ^JJl IjLoJa cjjJaJl ^L*7 
Jlji L. ^^1 V 01 Vjl /iJ iDji^i 

^jLi^l jf- JJ^jJlj ^JJ^' AJjJJI A-^jjL Jl?-L 
. oIjj-m»L^-1JL 5S;.,r^l iJUilS' ia^ jJl ^ 

oIjj^wsLjJJI 5-vIjJ <_j1 j;i-l «jjU .0 ykUiJl 
i^jJb>- j^jip oLa^jlc- i—iLliS^I ^ Jj c 1-^— -aj 
Jittjjj '(j^j'^' ^J^ JaJ-l jj— ^ *jjL) s ykUs 

1980 A^ j^^U^^I djO;^. jl (_5^JaJl j> 015" 
jS i>- j L^JLp aJ jdl ^LuJlj <jjl j>ijil o-iiA 
i.ijfSti j«Jl jj^.«Jrl L^J^J Lskjlj tL«Jj«Jl JsL^jl ^ 
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I :>Xs- jlS' jlj tlJUb Lajj .ij-b- ^l 

c-jL^sI ^\ aJ jl^l sJLa ^I j _^LJI «Ljjl 
I jj-S" l^ y I U-Up jU- Ja jVl 

Jj CJ f Ji^^ji)'' 

j»->i y tLj jij 2^ Ciyl^ (ji^J 2^~<»^ 

jyx^ ijy 

v_jLiiS'l Jjlj .jlLiil -Liaji]l 
i^jjOj^^l j .LJUajL) j-j 5aW:C. jli' ^ jJl IJl* 
a-L4 L« lj.3Lij ijy"!AJl j.iL«^ ap jJji.4 
(j^, jj^j .4w5jVl ajvli!l j^^ (_jJl j_p«^l 
.iJjLJl 

jJljj Luis Alvarez ^^^jLiJl ^,^^ -^j 
Frank jjljl diil jij Walter Alvarez ^^^jLiJi 
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1980 Helen Michel OvLaj Asaro 

0.5lll oJlA l-'f '(./'J^l-i Ol jLSOl Ol ^;%iLP 

jl^p.^1 ^Lalj .oj>^ oL,t>5sj ^^jVl «j^ii jSt,..T 
jl^ 1 ^^-^j iJl tj»-fA9 j-* (ji$^5l>iJ.I (_j^2*j 
jUit^ L4L1 jj5l! Ji cjj-ijjj^l jl Jl J ji3l 

(i! l/' j'^' ij^^- cy li^ j^- 

clj^ij^ I j i it.T^Cj j»_^L>ijl s-LoAjtll ^_Li tA^jLji-l 
^Vl jio .cl-*Ja-^VI cU)jJL3- ^ vL^! 

oLa j.uZj 4jj jiJl I ^T^:; iJLp Jjy JJ J^ J^ -'L;^>«-! 

LaJjt tlJL^ ^Lc- oIj jI— j:. 2jL:p Js jjui» 
j_^Lj j50l jva*]l jy. .5 j JJ-I ^ jJl ijikJ I ^ 
jj^, jy ysLli! (jj-*- .5jfr j V jl jLi-l j . jjLiJl j 
L^j ((CJ-U.ail Jjjl j^l)) IJL* Ji» 1 o g:<^ ^tij ji 
^ 2L5^ Lis ^ ^^1 Sj.jjJl oljL>,^VI 



43 



AjjjJ^ ^ UtU:- JJj iJL* j 

Eric Robin ^jjjj diijil '^-•Ji iAjjjJl AiUajl 

tLw*jApL^j Robert Rocchia W^jj J^.jjj 

iju J j jj-l y j_^l 4.,:.j3.1l 4a.WIl jl « jLL» j 
j_^l J:':'''^^ (__5A J A-^JsLi-» 

iJLo-iS^j A^ljjji Jajjii ^o..^» Ij..-5'L» -ii 
Ijl* j . ^ ^\ !^yJS\ j j-p i_...9-Laj' Sls^U- 

oLLjL>.i!l j^l jl ^ J^r^ 'j-^l ^ 
Jafi\j_ ^jJa-^l \^,J^ LS^jJ jl dLiJl |_jip 

.-cjjj jILjJI ajLil LjLLisi tcui?- j jjL» 65 J^5 
.i_j|j^r jjj jlit» Jly*- iJLiA JJi> liJJi) ^j 
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^ 8jiUf Lfjl C-J j_^l oL* ol jvi»P a5 ji 
jJLSj LTjJ 01 dili .iJL* o js^ijl iijLj 

0_L>«j jl (_5;eJ Lj jii olj^^ * j^ 

4^1 oJL* J±^ j . jL» jLS" (^Li J,l L* 4jb 
L^l j,j>j oLtL! AiL^r O ^ 01 -Lj A-^ jJLl 
ojjj^jaJL) L^l La^" tSj-*' l) jJL» 65 Jt* c-j 

-Li-i ju> (.Uaj-j":;i L^'a^i aj^ yji cJjll:^'":; 

JjajL tcJUJlj (_^Ll[ ^^1 |jjjvaj«Jl ^ju J^LaJl 
. Jlj ^r^^l O Lj.La.g-J \pr ^ ''^^.j^ ti^^J 
jOJU A-jii»- 3j«-*<I j 4-1; J.^^ 4Jfc jjiJl oJl* JjiO 

oL^j^Jl ^ 1a..y> \ g;Wi>' t jL« ji-S" (^^l-* 
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^jij^ .■■'xll ^tji;>- ^jy, j^-4J (jjJ*J 

i_j jL-5Li jt^l J-^ L?*J .Yucatan jUlS^jj 
(^o^l ^ IjLII iiJ jiLJ L$JJl Chicxulub 
Jcs- <t> a-La CjjIjI 2 aU:ll a-La tlj^^l 
-bJjJl -L>- jj (j^j c JlJUi-l L^LiiS^l 
jv2J<Jl ajL^ ^ l-fjl (^jip SJljJl tijlj^ijil 

^jJaJl SjLLi^I j^iLiill jlj C(_j--Lj ^^1 

j_^b^l (jJj^^' jriJ J-^LiJl jJ-1 ^j>rj^^ 
. 1 ^ • - jJ.>tij aJI ft ,tjl l^j^l '-Hj*J ijJLiJlj 
Lj>r jJ jJrl tLlp ^^^iajt; JljL» ^l jA\ 
i^\ jJLj c j^... aTil I ^^yi?-jJ j^^L$s-« L^ j^j>o 
^Lkj jl iju jJ jj i_j jL—SL-i Jjti ji jLj iJjLiJl 
. a jjij A.i....a.i ^ 4.^^ jjl.65 JJ^jVljiJ>Jl 
C-jL^I (^jJI SJjL^l 0 jl L-A^ jl 

i_^l ^Vl oiLL>.p Jl L^jli^ ij.i' jVl 
jij C(_j...-Li j5\Jl jv2JiJl ajL^ i_s-^' l5j>^^ 
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.y^Jl _j jJl c5 >-Vl M-' oUl^l _b_bJl 

O jjJUl 1^1 aJ-I ^I tLjjJl jJLi 

to jj'li? oij-ljj ptĕrosaures ^ jj^jji^' 
i^^-jjL- j^^-JJl j mosasaures ^ jjL-L-' jllj 
oliJ-s^lj i^jX-> oij-ljj (^j plĕsiosaures 
^ Ljij bĕlemnites ^ j M ^rj n n ij « j>ti..J.I 
c ..^ ^l ^^1 cjLp j.<ki?il J,l ^iUiiij .oL _p- ^l 

.L^l jjl jUjjI 
L.lakv?l ji j ji LJp J.^..mj jLS" Ijj 4 
V-J oljlJL. ,_;~<.j^ J.5L*j siUs (itAlsl J,l (_$ji 
^ c alWi ^l ajjJJI aL:i!l ^ aJl ^LSOJl 

'l_S-^ J^ ^LjaiJl c_. Ji cL^^jj^ 

tkul j^^ jL$3l i-i^yT Jj cjLu La iy-L..^ ^ 
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.uji uiiiii ^ 

^L- JUil j SjjI yi oLk*ll Jl bUi».! 
ikiJl aJlgJ jy-JJ ^JJ cl980 Ai^ jjUiJI jS^JJI 
'j: > 1^1 ^l ^"^1 jl sjUL. 

L*j iCj> j Ja jVl «w-S' jS" j 4J-I cjUjISOI 
J*iL jJr-l ^ ^ j^l J'^ Sji^l jLiJl V^ Jl 
jjjiwiSlj i^>Jl ClJuiJ c^UaJj^l 
^jjli' \J c^ljJa^s^l ^Jiii a-2 jil 

ajU.1 lAj>r..A^\ A-^k^l oJLaj .4J.LP 

|JL*j jL^ijij^l 9 y Cj«i-Ul c jLp (JI 2j ^pnill 
SlSLi^ 4JI j^l cjI jLJI L^lo.^ c jJr-l (JLpI j 

. ^ ».<.., ti l t 0 ji jl L^Li^ Ji. ^a; 

a ybUaJl oJLa L^ yc^\ ^\ aJll jJ J-ij 01 jj 
j j^'-' J cJ k jj>jS/l jl ^:>-l jJl j-oj cU*v» 
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UjtiLiw» UjJl^ j^^I 4JU1II oUjj jL;....JLi 
4 jl jiJl I g « oLLiu tS-^LaJl Jl jjkl Jl c_j J>\ 
oLp frL:i))j ^jL>- ^...^a.-»- jUa^Ij 

cJ-t^- ^'yi ju-jjj t4jji c_J ^ 

i_jLp jl J jJu jl ^^^. ■ ^^\^. ^^\ J^^\ j^\ jl 

j^^l 4^1 oLJl53l ĕ j^-L< jL'l 4J cJli' fr j-aII 
^j^.j . ^^'j.Ja.11 i_..'r jjl Lai ji* L*J> j^ j jli" 
^^"LJl ^^LJI La.! ^jS^ j oULJl iJ-^L* c5 j3 jl 
j^Ljj .i_jLjJI IJL^ ollj;->Jkl ^ 

(_5 jl-^ 4(^1 ^l IJLa j»-f--Lj 4i>rT,..il ol .Wn.ll 

4j:>- jj jji A^Lj^yi ji iLi-^^u 4Aj j?*Ji ol^ jJi 

^ cJa:»- jl -V*J oJb»«j OJt>-l y . 'jIU^-^II . 
^ jL>- ^ j*L-orl; ^UaJ j^yi L^jii^ J>l jj> L^Li 
^ ji^l ^_;aiJl J ^\y y^j i^jVl 
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t^JLJl jll j*Jl ^ jj.1 aJIJjJI ^I ^ iU- 

t^l jJ\ ^\ Jj4 CUj>- c^U-iJl Jl J 

j_S^ .--'yiJl ^ tjIUJl 

^LiiJl i_j _^-i>- ij^^^ (_s~^*^ to-bJJrl IJJ^^L^jI 
L^jiijjlj ^ y^i 1^1 ol— ^jiJl ^LjJI oLiujlJl j 
dJliJl j ^_y-Lj^l jijv2*Jl ^LiJl ^I Jl 
jIjI 1 ^.tL^^ j j^l ijisLJkl i^^jii t<u~iijjjl^,-ll (Jl 
viJJj> ^ oV!>L:=^l Ji^i-M' t^lJaj'jVI 

L5j>> j^^il:»«j j«<ail-l ^^^J^ o jAjil oULJl jl 

^L^-iS^^ ,i jj«j jl t jLiuii-l j ^jIsjiJl I g jjcJ 
lil j^j .^j-aII oLp SjjSldl jlsLil 

LjjLL Js- AJiiUJ.1 j-. o-:5^ Ji oULJl oJlS' 
oLju jjl J.^a; viJJij t2...ir.,r^ll J^jlJI JsjjviJl j,_e-j 
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tJ^LJl oLil jl Le-i . jl _^o.:..m'^I jjd 
jj^jJl "i^j jla l^Jj cJi? tLljljj-.<sUjjJl L^lj 

Sii3L>J.I ^ L^p tcl jjJl ^j-" ^jj*^ 

AJapLi Li^jUiil L.L^ ^ j^l j^j' j • 

tolW.->J.I ^ jl ajjJI ijlsLdl ^ tl 4_jjLjJ| 
AJIj j^„r?ll oJ"^ j^^l 2u^'>L!l kul jj^UjjJI jjj 

oLLaJ C-jlS" 1^1 i^^l yiJl ^ c~« jl Jbij 

oLil j_:>- jjl ^ sLl^I JLi ^^jLp |I j . L^ 
jlOjjJl Libjlip jl^" jL>wi j oLjJj' ^ 
^ L-L-l LibjjJb (_$JLiiiJ cJl5' j^^l olj^iJ-lj 
oULJI ^ L^ jtsl tAjjJlj JL) jJJ 4j j^iajJl 0.1III 
oLll 

j „rtll ^ ^t-^LojJlj i_iL?-">L-Jl 1 g : o j 3j jjtll 
aJIJlp "^L" J,I ^_^ftT:" L^ uLLJI J^I 
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(^UI jy^UJr-l ^l >^VI jljv.i jr LuLii' LJl 
Jl A^U- ^ LJj Lei tii-- j _^J-« 65 J-i («ij 

iuLS' aSJj ^ g a;l oL^ljjJl J oL>oVl ^ -^JJ-» 
^Uajjl ^ JtoT" aJI <uJi S-jLj^ s ykUi> (ju Jaj jJl 
dJ-ij J>:>-i 0 ykUs ^ j tojL'l j i5j^l 

JjJbJl i^ysl ^^1 L^LtC 2L>- ^ a ykUrsj tL^ j.^-^ 
La ho L« j;^j -M-' '-i^LjlSOl ^l jJl jj> 
^\ oIjwoLJI ^,IaJl ojLp| «jj^Tri» J~°--i 
^JaJI 01 Jjij oljj-rfsLjjJl i^^l jii^ ^JLij C^IS" 
juajJl 4jL^ C.1./^>- jS" AjjIS" jl J.JLIL 
oJUk Ci\ ij y jl jl^^b JUj jji 

i_ II...; \.aS^ jLj-Ljt>U Ojj j-l^ CJlS' oUI y-^\ 
C-Is jS^I L^V jl ttjLs^l i^b^' J>^l 
A*?iwS jlS" L^l jl t.2jJL-^ J J^ jL--» 
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^ i^liJlj {^^. jij'^^ uy. 5iv3UJl » ^^1 

tUJi^s^l j jjUJ OjUaJl JLpI jiJl J.4>^ JIj»T 

(j^. W" Jij>- L^j>«^ L^^i^sJj t^^»;, ,l?ll 

Ja-,-ljl ^ Ja-<i jjl ^ Lal^ oLlJL^I jiSlj .j^i jL» 
LaJ.arl L^j-^ cJlS" U Cj_^Lj ^^1 jva*Jl ajL^ 

AaJL) ^ILj IsJjA y ^ ^ j«.>aL! 

JUj tL»?:- jJjjJ *jwa3 ojj (J^^L»- ojL<j 4jL>*U!I 
oLJliCJl U-b-j .^jSfL iJ>Jl ^UaJjl aj^jIS" 
I jiiT jj'Li jl j^l aJIJUII J-^*>LJI JI l..^:A\ 
diij 4:>-j j jo „r^ll cupIP::,-! (^I aJjLSOL) 

jvajiJl ^ (_^l jlL*Jl 9jVj lAjut t4jLl*Jl oV j:>«Jl 
J jiJl j j>jj .jjjjwLll O jj JLi jlU cdJliJl 

j^5>jj-ij j ^Sj oIjj^LjjJI 01 

SjjjJ Vj c jLsxJI (_J jT.^ j ^ysMs^'^ Vj t Ja-,- jil 
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Ljj^jjlj Jl ^ oLil jJ-l oJiA cj>tlil -liJ 
c^LUtII aJiA Ji« ^ ^ :ijo./gII Jij^' 
jiL oJj>- Jl l-^-isl j-iil j[ .ol y> ^ cjI jj 
.Joji\ ^5" t_jL^I jJU jiP 

AjLfc ^^JiJl AjjI j '-^' J j-..<»Lj jJl j^l jil _J J-J 

"^Jj»:- j»-Lj Jj .L« j::*^ IjJi 4.:^ jtSl L-.i jP IjJj»- 
Jl jl LjLc- C^^3 ^ >! 

j j5>o olj j^Lj jJl cJji>- i^^l j jJaJl lIj'^».!...^» 
I«iaj, j_^«-iaJl tlSsi^l Jij^ ijl 
^^•^ j-!l jJl ^ i_iu5si ji J,J cjLjL$vJL 

Jo'j)Cj L« 4^j>tj jjjjl 0*^ j>«jJl ^ 

Ll^l Jl^iIi Ji j jJaJl jl .Ja^jJl jJUiL^ 

Aji jj^ jJ j-Jrl 0-^1 '■^^-^^ tlr* '^j^ ^^i! 
^iJJj J±.« tiljjl j^l («j.Lls iij.jl ^ ^ jij jwjj 
oil jji-l aJiAj .j^Lij jvajiJl 4jL^ L^ 
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j> J*4 4jjL-lil oljj-^LiaJl 4jL^ jl 

JLijjtSl .i j;>- j ^ A^\^ t^oliL»- ^j^^. ^ 
ji 0 j:> ^Jc^J L^l JsLiiP^I Jl ^.^" ^l ^jjl jiJl 
^^^'J t^jl ^r*^' 0-^" ^lj^ LJiIiitJ 
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j^^aiS 1 2>1ji >->» Ljtj^j^LuJ 

;_iLi;S'l 1861 ^ Hermann von Meyer ji-^ 

45W:C. ^^LiJl jjJrl j%^l J,l (,^s-~^ 
^ j\ ^\ ^Jli^ jJI»l -V5_j tBaviĕre jijL; 
. Archĕoptĕryx lithographica 1^1 jf- 
y o\ («-ijl Jlj L«_j I yLkJl iJLa 
4jU J,I * j^ojii c9i _p:'_j oL^J^I i^jLdsiTl 

^l ^'L^l aja*JL! (CJiJl yliJl iJi^ 

tjjv5Ujl jL-^L C(_i?-I _j_^l \jj>r Li y <d*if 

oljii ^j.» d'j^ Ji Jji_j ttji^-LjLl yLbl_j 
t^iJl OjJbLl jUJl JL^I jAJi ^ _5 . ..'oJjj^ 

L^-j«-Ls<aJ j^^JalJl 4j J _p- (^''LiJl ^JL>-I 
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^^LJ jjJaJl J-^l ^L^ CJIS" (.1859 t3--_^Vl 
^L» jls L^. j»U jLi-p^l ojli IjSIa .flJj>ij 
4<UP ^jyiil-dl j (jJJjl'^ «.Uj^t O:»-! c^L,..5Ca 

^i ^^'yi s-^y' jj^LjjJi (jL J jiJi Ji 

^^^xJa*]l «uLiJ JJjj tjjJaJl (Jl ol j*i-l 

JjJjJl oLil j*i-l ij^^ ^jjJL* lS-J 

I n g .i ^»; jjyj ^ I n g U-^ J L(f t^j<ajLv2iI-l ^ 

-bJjJl (j..;lj (ij .l5 j^Uill L<_^">t:^l J t|_;A«Jl 

sJL^ I jj\Aijl jl (j^j j..^ jll oLi^t-i... Jl «.LoIp 

3^ ^ '(J;^ •Lf^^J-! ' J*^l 01 fl j^oJl 

(jLo-L* .ijL* ^ jiljJl jjJaJl (iU jLI d920 
^Jip L^ j jJaJl (jl J,| aLi^yi Gerhard Heilmann 

L^Jjii ^l oIjj-.^LjJJ| i_itA:>- 40jSy 

^jJl jjp^L^tJi^yU tojLi^j .LAjjkJ jL^ JtA:>- 
^UijJl fl jjb j jiy«J j^^t J,l ^UrjJl jjjJaij 
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iY ^ ^ ^y^j 

^l dilj dj jiaJ Jiij ^.VSI tji^ljj iLuii j 

l ^ j Ji ,^^1 ^tsjtJ-l -L14j - J-^i 

oli?TT.»ll ^LcJLp ^-|^'0-^ U».:.»)! IJl^ cOlo L *' 

I j^t;,j..^|j ( j jJaJl l_3*>Lwi 4.L....Xi..) •''j J ..^LJwUI 

. L . . —1 9-LjtJl L^Lj ^ ^Jy_ L^jj\I«j 
jjJaJl J-.^i ^L....« OjLp ol,-.,i»,..Jl ^ 
^jjl^l jL>- jLo^l J a; t«J.>tj I ^ . M a i ^ ^^iaJ 

jij^l 4jLiJl jiLnJl IJl* J^. JlSJ ^i s jA 

J^ (JwU ,_fO-ia*J' J^i^!! Jr-^^' 

5-.<sL?-j t jjJaJl l5^J ^.«^'^AJI CjI jj-s^LjwUI 
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ylLJl IJ14J SJbjJrl ^l jJSU Peter Wellnhofer 
.jjJiJlj oljj-^bj-lll aLmsLsJI 0 j^l 

^ tAjLjalj^plj jLo-L* ^c^t^ OjL^ jl Jjt) 

JbJLjiJl (_5JJ 0 j5 jj ^UaP :> j^ j «—jLi.iS^I t-jLapl 

Jjjij V jl 0.^1 J-^i tOljj-^LjjJl 

. oLI jJ-l 0-L* jJj>tij j jJiJl jL J jlJl jj.i 

^LJUJI c5-ij L;y. I j-«-li c ji-ll l-L* 1996 ^ 
c..a .t.y.^Tl cjIjj-^Ljj jLi.^ 4-ijbJL« LpI jj'I 
ij<^'»;\ cjL.»x jJ ^ t|j^_.,r?ll ^j\iJl jLo-iJL 

J,l AiLjsJj .^^^Lj jSlSl jvajiJl J,l ^ jJ<J Cjlji^tJl 

^ .lj^Vl iJL* .^15' c^^JijJl JSL^I 

ji jiJlj .-LUrl Ji- I jiiS" JUwsj' V ^l Jrl 
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L* i yu ^\ oljj-^LjaJl oJUk ^ JLjOjiJI 

■2 ^^.oVI-='-l ,_/a*J jijCj jl ^V:^w> 

JUij cl gv«^:W ^ dA-^v-^l tj^. 

^l A.I..»." A^^jkjt oLl) J.^^ Jjitli ji^VI I g '.^?»! 
^j-J .oJLiu ^ aJIJ-I jjJaJl ^jijj ji^ 
j^gkij 015" j.^ 'jjJaJl j_gip I jil ^ Ji\ 
\jJuu> I j-iap jl LC.j . olj j.,r^Lj-Ul ^^«; . ...■>- 
(^jJ oJL)J.P oI jJjl; jl Jji-I iJUk ^l 

jjt-j" 5JL0.P ^j^- Jjjijr. UsLjipI cjUIjJ-I ,_ya*j. 
LpLiil I j:>bjl «-LJjJI jLi toLiU-l sJu.l jL. 
oljj^sLjjdlj jjJaJl ^ju Aj j5 2jl^ Si^Ap .i js^- jj 
LgI5v^ ^ L^j«-« AjLisi ^l 0 jo«-a!i 4.«^^L!I 
oLi^t.-:....» ^LoIp ^JlsS tjiJi AiL^I .^«la.«!l 
jjj tXu Xing ^ * - ^ .' — '^ l y^\ j«-*j t j j~-^ 
Wang iji^jL-i'1 ^'jjj tZhou Zhonghe ^jj 
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tZhang Pucheng ^-y^ji tXiaolin 
j jj-^Lj:> ^ tDu Xiangke ^ijL^I 
jLu tMicroraptor gui ^jyj^j^^^ 

jjJslII jf jLlip^l Jl jjl ^jVi yUai 
0jOLv3 5-o^V oIjj-^Ujj c-j^lA—il 

t jl jikll 0 jJij ^ j L^J jU-Ji^l J^;«j' 

(jjLiljjp- jjU-ll (Jt^L?- 1 -g- jJ jj Ji5 j 

^j^-o jl jJaJl j^jU- Sjjli cJaii ^jiL>-L:^ ol j 
aJL^I jjJaJl ^l jjl Oj-lj»«jl L^J-«j tjy^i 0 j5j 
IOIjI J y>^\ lJUfc jf jJiJl i_ipf j . j>iOl L^ jJ 

^oii jV I >i c^^ij>i j jsVi ^ 

^L^ (J)l i^j^^^-j^-yS ^3 3 j'^ jj^l^ll 
-li j .5^ j jJu (j^. - a.^ j ajLo t_5l c jv^l iJuii 

^ ijAj^^LLl oljwP Jl jls jjJaJl C. .tjUJ 
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.jjJiSl J-^t oljj-..fUjjJl jt 
l_^^ ■ - jl j5^l (Jl jjiajl ^ j-^-is^ Li.3jij 
^ ji if- j.oji l5 j*- i^: j jlj 

^ oljl j^l 0 ji ^ tCjlj j^LjJLil 

i^l^'^^ oJlAj .^^li^^l js^l 4jL^ ^ L«Lf 
j^l oljj-..f bjjjl j j^ Ai^A?- 

.■«... -1 ^\ yiil AS- j.<>J>J«l oJue. Jl ^oVj 
2— ^«j:^ JJ 4_Jfc j llijoj, L«LC C—^ jil (( jjJiSl)) 

SJ j^l aJ jLSnJi kiJJj 4j^-ii (4j.^ j jjL» ijii^ j 
^ ^^kJl JL*j jt iiii UJ.P . I g;.->- jVl C-jU^I 
.Cjljj-..i9LjjJl <Uji! (^^JLSl ji ...^ o 1 1 IJ JJ.M2J ^ 
! 4jji (^ij tL^ 5jji c.itl-^ L^V c yjjj jl L^l 

ij.» ^ jj 4jI o . ...o •>- j i—i^^l 4.».i...j (_^l j>- A>- jj ^ jjlj 
jLJsj ^L*j ^ ^LLj ^ 4jaf^J«l jjJiSl 
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9 JAoll j>tall( ^JjlLj oi J>SUj 



y_ ol j j-^UjX'I ^ L*UJ.<k::pl liUs 
8jjJll«j tiili jf jJiJl Ij^ AjiJii tuLjlS' 
(Jp L«^Jij. ^^1 5jj-^l jl dJUi tj^^lji^U 

-Ujl ^ o-L*j tuUI j-J-l oJl* OU>rT..,ll 

cj|jj..^UjjJli .UjL*il L^ L*Lu— -j ^l dilJ 
^Lti^^i^l)) ^ji? Jjj-I y:. L^jL; <^ y 
L^ Ja-iO ^ L^j;SL« Lf (((jjIaJl j^jip ^T.a;ll 
Ji tSj-- j jJL« jjy...<>L>-j AjL» JI ji? oljLaJl j^^ip 
^ jj^jVl c-jLs<?I 2^ jS" iJjlS' W 5 . 1." jl 

L^ji ^ L* c^j^ j jJL 65 Ji tLprjU^ 
L^.pl jjl ^j.LIj L^j ^ eLjajiJl jj.^^l 
CjJL^iJJ JJij jl coJl* jLi-l j t jil L-A..<?i ■ J-*"^' 
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JlJUJlj Lijla^Vl Cljviil -bu. tjlaLJl jljJ-l 

J^L*' ttLiVl jii ^ ^L?»Jl j J-S^l (3^=^ 
lijLL^ ^L»! Ljfc jjkJl J-l^ 

ykl jiail j tLiV' ,_jLp ^ij^I LuLLaJl Jai--j 

t4.M-Jlj jjk j»Jb jil -^^^ 1 o tLljtA—JUi-i.l J 

jf t(( jia^JLl)) 2^yiil ijyJaiL) jJj»; tl j.^ 

Lajl ji ^((ajLiJl)) L_-5:o (^iJl jVl s-^j^ 
4 j:>.J ((,_ga--J)) jl Jytli (^AJl (_$:>L..^T^'VI jj>-JL) 



jjJLi! i^-A^ j jiaJl ji ^jJ Jjl.i ^ ^r**'^! 

oUl53l j^i ^ y^jj cjiJl ^.,,WII ^Lik^^l 
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jS" ^j^ OlSl. JS" 9 jsisbl-l j jJaJl ijji 

J-^-iJ 9.jLpI JI ^jjJUkLpr j^j*— Jl ^ jJl L;So: 
(^JJl jlL*il o.jLj(I*>-I j cL^L^ iai j La jjkJ J-JL-w. 

(jli jl-U. dUJj ^ jj^ cL^Lp oLr 
01 Lu.i JLai-J ^ L:^ j '(^r*^' ti-;>»JL; t^yo 
J-i^l jklC.L^jL' ^ j»i^l ^ Li3jval ^ 

.^UJlj 
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Eric Buffetaut, Les Dinosaures, Le 
.Cavalier Bleu, coll., Idĕes re^ues, 2006 

Eric Buffetaut, La Fin des dinosaures. 
Comment les grandes extinctions ontfagonnĕ 
.le monde vivant, Payard, 2003 

i—Jjsis jJl jUi ^ j-,i> jdL! 

Charles Prankel, La Mort des dinosaures. 

.Uhypothĕse cosmigue, Seuil, 1999 
: i—jIiS' jli^ t j jJaJl J-,^1 ^ j-^» y jiii 
Anne Teyssĕdre, Pourguoi les oiseaux 
ont-ils des ailes ? , Le Pommier, coll. Les 
Petites Pommes du savoir, 2003 
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oviraptorosaures 




Spinelles nickĕlifĕres 




Reconstitution 




Iridium 




Iguane 




Ankylosaurus 




Mĕtabolisme 




Blaireau 


^^^. 


Ptĕrosaures 




Braciiiosaure 


lT' JJ^.)r— jt 


Paciiycĕpiialosaurus 




Bĕlemnites 




Plĕsiosaures 


^jjL- J;,..;l) 


Manchot 




Spores 




Photosynthĕse 




Rhizomes 




Appareii locomoteur 
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Pollen 


^ UJJl ^ 


Anneaux de croissance 




Les amphibiens 




Animaux a sang froid 


jijLi oli 


Animaux a sang chaud 


jl^ 


Pougĕres 


jl 


Humus 


Jb:. 


Deinonychus antirrhopus 




MoIlusques 


J^jSfl Mj '^L.^j 


stĕgosaures 




jchtyosaures 




sauropodes 




cĕratopsiens 




Ammonites 




Coquilles dĕroulĕes 


Sl^ ... oli-U^ 


Gisements 




Colibri 




Trias 


j^ 


Jurassique 




Crĕtacĕ 


^\^_/j^ 
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Os fossiles 


4jj ^OaP 


Phytoplancton - Plancton 




yĕgĕtal 




Histologie osseuse 




Zoologie 




Ornithologie 




Palĕontologie 




La gĕochimie isotopique 


y (.l.,o .'Cll j^P 


Mosasaures 




Megalausurus 




Isotope 




hypertĕlie 




hadrosaurus 
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Jj cc-> jill iiAi cjlji^^^lj J-ioi]l 

(Jl OjJJ-I A>o L« J jI J-*-jJl oV 

.jjkJl ĕljLsi ^ ((ĕj^LnJl)) cjLjISOI 3JU^ 

L. LJU^, 

cjL^l^i ^yc^u j c jLk, -A^ Jl ^LJJI j 

^ J^ 2Li^l ^ 

I ^'"'l^ ■'j i-^lj j-^^LjJdl (Jl CjLi>r;i..ll f LJlp jJaii 

I LAJii ji Lil5l.L Jlj L.I ?^l ^l*Jl J^b 

?iJ-l CjLjISOI jjkj (( J-ii)) j^LJa.4 ^ 
^ oJIjLJI ĕ JLiiJ (Jl ^L:^! ^_5»~-j 

CJJJ^t-p- (J^^J^jJ' jj-* ^ L^jLs<9jJ CjljJ-^^Ljjjdl 

jl jJi>Vl 2-j oLj'150i j-«-4j o^^^l 
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ajLh^ J,I ij>j«^ Loi" tiJ^l^l J,l Loj:>- L^. 
il tj_;-L-l ,_j1p ^ jij ^ L^l tjv-J cL^. Sa..,r?ni 
oLil iJijJl (jjljJLlII ^LJ J^-Jl J-» ,_;-J 
j»_:>t^ Ol j\I*j Jjti |I ^ ^^1 LJIj «Ls^L?- cLsij j-i^ 
jp ai^ij-l . .l_uJl I Jl* ^ i^li" jLji^ jJi 

c.L>- cjljj-.^LL)-L!t J,l 0 jju 

^ Jii-I jj— Oj.lLi a ybLk Cjj_L?- CjL^^^Lp 
^•jja^l iJjJ jJLj ^ J^-»-^J '•ijr^J^^ 

jil jJLj .oL;I jJ-I oJl» tLi J,l (^.ilj ^jVL 
LjJ^ aJL» ■!l 4jjlj jj-» oIjj-,^Ll)JJ| ^ys\ jij\ 
:> y>r jj ^-L>- -Li . La jl^ Alj> j^\ L^ ^ 

o">l-l-w« Jl jl Ldp .^i ^jSO cL« JjJ 
.dUi5' jjSCj' olj^LjJdl cJjcr ^l jjiaJl 
JLiJ ^o-.^ jiil olj^LjJdl jl Jl5 ^jSO 
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c..M^l jji)^^ ij' oL-ljjJl C. a.t^T 

jjlaiJl jl ^t-j»-^ J-* :i]l jj lijfc J-i j .(_^Lj ^;^! 

^ bb j-U^ 5-<lJ ^lS^L Jaii ^Vl iji*^ VI 
^ljvajl Jjij t(_^LJl jl _jJ-l tOL-J^I jJk (_jl j^ 
t<L-oij jjk jj-Jl g .Ip jl:..Jl JIj^I j olJb-Vl 
jij qL><JI j J-i-iJl (jJaj^ jLaJLpl .iLipl j 
^L.1 Ljfc ^ jjkJl J-l-^ Ji^ t.LiVl 
*LiVl '^.y^^ oLLaJl j-» oLUi 

.«Ijj Ig:^ L:.; to'>LJ..-J.I j ybl jJiSl j 
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' ^ - ■^■jj^l Jui-C Jl. iW.j Lc J^l T j J flv Wl jV J_i .h"i t^j^jJl i i> 

^ ■ L« LJLc^ j3 l- ' aIjL>w4 MOj^LiJh^ oLJLSJl rt-U..aj» ^l 
-^l - - -^T jJ^La^L^ Ji^^^^H ^ -*<-^ ^l ^L^jkJI^ n^tA-l ii ol i^-Y t lIjIj^ »^I ; _> y TI 
j^l ..jisl^AjMJ L^jr^j^ Lf .1 fl ^ d-ilj-a-tg J^; ■ 1*^^ ^ s- ijBj-i^ 
^Tj^-usLjjJI "-I ^ ^ ' U ^LoJ-c j - j . i . < ^^iU j J_£ fwi.^A--t-l 
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